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Background 

• Subject of collaborative science and 
policy development for more than 12 
years  



Background (TMDL 2010)  
• There have been previous study of fish 

consumption in the Bay Area (SFEI, 2001; 
95th% = 32 g/day), Stockton (Silver et al., 
2007, 95th%   ~ 40-50 g/day), Delta region 
(Shilling et al., 2008, 95th% = 127 g/day) 

• Consumption rates drive value of 
standard:   
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Approach 
Standard method developed in early 2000s among 

collaborating organizations (CDHS, UCD, OEHHA, RB, et al.). 
Used most recently in SD in 2015-2016 

How are tribes and communities using fish? How does use 
vary regionally and among tribes or communities? How does 
current use compare to traditional/historical use? What will 
this mean for state policies? 
• Interview people about contemporary/current fish use 

and traditional fish use using standard instrument 
• Contact and interview members of as many tribes and 

communities as possible 
• Do this in partnership with tribes and communities 



Standard subsistence fish consumption rates from 
Delta study (Shilling et al., 2010) 

MEAN Rates of local (total) fish consumption for Delta anglers (N = 513, field 
component) 

 All Southeast Asian (N=286)  41 (50) g/day 

  Lao  (N = 54)  47 (54) g/day 

 African-American (N = 32)  31 (48) g/day 

 Women child-bearing age (N = 217) 38 (54) g/day 

 

MOST-SENSITIVE Rates of local (total) fish consumption for Delta anglers (95th%) 

  African-American       
     242 (252) g/day 

  All Southeast Asian        
     129 (180) g/day 

  Lao         
     310 (318) g/day 

  Women child-bearing age 227 (263) g/day 



How much mercury is consumed from Delta study, 
compared to EPA standard (7 micro-grams/day)? 

MEAN Rates of local (total) mercury intake for Delta anglers (N = 513) 

 All Southeast Asian (N=286)  14 (17) ug/day 

  Lao  (N = 54)  27 (29) ug/day 

 African-American (N = 32)  16 (21) ug/day 

 Women child-bearing age (N = 217) 16 (21) ug/day 

 

MOST-SENSITIVE Rates of local (total) mercury intake for Delta anglers (95th%) 

  African-American  128 (131) ug/day 

  All Southeast Asian   63 (75) ug/day 

  Lao    161 (164) ug/day 

  Women child-bearing age 95 (105) g/day 



Findings for Tribes 
(2013-2014) 



Maintenance of traditional fish use (Sample of tribes) 
Tribe/Location Aquatic species /species groups Similarity (%) 

Me-Wuk (37) Salmon, trout, sturgeon, catfish, striped bass, bivalves, lobster/crab, crayfish, halibut, abalone, carp, sunfish/bluegill, perch, largemouth bass, snapper, cod, rockfish, lamprey/ eel, crappie, smelt, shrimp, squid, steelhead, American 

shad  
100 

Nomlacki (31) Catfish, salmon, trout, abalone, lobster/crab, seaweed, bivalves, striped bass, largemouth bass, shrimp, sunfish/bluegill, carp, surf-fish, perch, sturgeon, kelp, Sacramento pikeminnow, lamprey/ eel, shark, sucker, crappie, hitch, 

steelhead, halibut, squid 
80 

Mono (6) Salmon, trout, striped bass, largemouth bass, catfish, bivalves, smallmouth bass, sunfish/bluegill, sucker, lobster/crab, watercress 47 
Maidu (32) Salmon, trout, catfish, lobster/crab, largemouth bass, striped bass, crayfish, abalone, shrimp, bivalves, seaweed, sunfish/bluegill, sturgeon, carp, halibut, cod, tuna, perch, lamprey/ eel, rockfish, Sacramento pikeminnow, crappie, surf-

fish, smallmouth bass, hitch, snapper, lingcod, tilapia, seabass, shark 
47 

Paiute (Bishop, 17) Trout, salmon, catfish, crayfish, bivalves, largemouth bass, water cress, sunfish/bluegill, lobster/crab, brine fly larvae, carp, tule, striped bass, codfish, abalone, tuna, rockfish, perch, frog, sturgeon, lingcod, tilapia, haddock, algae, 

cattails 
50 

Paiute (Big Pine, 24) Salmon, trout, crayfish, catfish, lobster/crab, bivalves, shrimp, largemouth bass, carp, sunfish/bluegill, striped bass, triggerfish, swordfish, mahi mahi,  29 
Paiute (Bridgeport, 18) Salmon, trout, catfish, crayfish, striped bass, largemouth bass, sunfish/bluegill, cui cui, tui chub, bivalves, sturgeon, smallmouth bass, perch, carp, pupfish, mountain whitefish, sucker, lobster/crab, abalone 57 

Northern Paiute (Fort Bidwell, 

11) 

Salmon, trout, catfish, crayfish, lobster/crab, bivalves, abalone, largemouth bass, sturgeon, shrimp, cutthroat trout, striped bass, walleye, snapper, squid, scallop 36 

Timbisha Shoshone (14) Trout, catfish, salmon, crayfish, largemouth bass, lobster/crab, bivalves, sunfish/bluegill, striped bass, carp, watercress, shrimp, tuna, halibut, squid, shark, perch, crappie, rooster fish, cod, abalone, brine shrimp larvae, snail 80 

Washoe (6) Salmon, trout, catfish, smelt, abalone, striped bass, largemouth bass, smallmouth bass, perch, sunfish/bluegill, sturgeon, steelhead, bivalves, crayfish 100 

Chemehuevi (46) Striped bass, catfish, largemouth bass, salmon, trout, sunfish/bluegill, crayfish, bivalves, lobster/crab, carp, abalone, tuna, smallmouth bass, sturgeon, shark, swordfish, tilapia, perch, halibut, sea bass, cod, orange roughy, squid, 

seaweed 

60 

Mojave (5) Catfish, trout, striped bass, largemouth bass, salmon, crayfish, smallmouth bass, sunfish/bluegill, sturgeon, carp, steelhead, tuna, tilapia, bivalves, lobster/crab 64 

Pit River (27) Salmon, trout, catfish, bivalves, lobster/crab, sturgeon, largemouth bass, crayfish, abalone, striped bass, squid, seaweed, sunfish/bluegill, sucker, lamprey/ eel, smallmouth bass, shrimp, carp, tule, watercress, perch, cabezon, cod, split-

tail, Sacramento pike minnow, halibut, lingcod, snapper, tuna, surf-fish, rockfish 

88 

Wiyot (32) Salmon, lobster/crab, trout, bivalves, sturgeon, lamprey/eel, abalone, surf perch, smelt, cod, catfish, rockfish, largemouth bass, halibut, sunfish/bluegill, steelhead, striped bass, night fish, perch, cabezon, snapper, crayfish,  carp, tuna, 

sand dabs,  

100 

Hoopa (Blue Lake/Bear River 4) Salmon, sturgeon, trout, steelhead, lamprey/eel, lobster/crab, bivalves, abalone, crayfish ND 

Karuk (Bear River, 3) Salmon, sturgeon, trout, lamprey/eel, snapper, ling-cod, halibut, lobster/crab, bivalves, abalone, crayfish, seaweed, catfish, striped bass, largemouth bass, perch, steelhead, smelt, rockfish, surf fish, cod, tuna, flounder, ray, squid, snail ND 

Pomo (Clear Lake, 164) Salmon, catfish, trout, abalone, lobster/crab,  bivalves, largemouth bass, hitch, crayfish, striped bass, carp, seaweed, sturgeon, perch, surf-fish, smelt, crappie, lamprey/eel, halibut, shrimp, squid, tilapia, tuna, snapper, kelp, snail, 

blackfish, sea slug, rockfish, American shad   

63 

Pomo (Kashia, 23)  Salmon, abalone, bivalves, trout, seaweed, lobster/crab, striped bass, largemouth bass, surf-fish, crayfish, sunfish/bluegill, catfish, bullhead, snail, tilapia, carp, sturgeon, split tail, perch, cabezon, kelp, rock cod, rock fish  63 

Pomo-Wailaki (12) Split-tail, carp, lobster/crab, seaweed, striped bass, salmon, kelp, largemouth bass, smallmouth bass, trout, Sacramento pike minnow, abalone, cod, catfish, sunfish/bluegill, blackfish, bivalves, crayfish, smelt, sea anemone  69 

Wailaki (16) Salmon, trout, catfish, abalone, lobster/crab, striped bass, smelt, carp, crayfish, largemouth bass, split-tail, sturgeon, bivalves, seaweed, sunfish/bluegill, steelhead, cabezon, cod, halibut, shrimp, kelp 83 

Round Valley (35) Salmon, trout, abalone, smelt, striped bass, catfish, lobster/crab, steelhead, sturgeon, bivalves, crayfish,  largemouth bass, sunfish/bluegill, lamprey/eel, cod, snapper, carp, seaweed, tuna, hitch, nightfish, rockfish, surf-fish, crappie, 

halibut, squid 

ND 

Yurok (15) Salmon, sturgeon, trout, lobster/crab, cod, steelhead, lamprey/eel, bivalves, surf-fish, abalone, halibut, striped bass, largemouth bass, catfish, sunfish/bluegill, rockfish, crayfish, perch, carp, smelt, tuna, crappie, Sacramento pike 

minnow, nightfish, walleye, snapper, seaweed 

ND 

Chumash (12) Trout, salmon, catfish, crayfish, largemouth bass, lobster/crab, halibut, bivalves, sunfish/bluegill, sturgeon, striped bass, abalone, shrimp, snapper, perch, carp, smelt, rockfish, cabezon, tuna, flounder, lingcod, snail 71 



• Very important – this map 
represents the fished 
areas by interviewed 
tribes, as shown, and 
should not be used to 
delimit ALL tribe fish use. 
Other tribes that were not 
interviewed are likely to 
fish in their own regions. 
The areas shown 
represent use by 16 of the 
146 tribes in CA. If all 
tribes were interviewed, it 
is likely that the vast 
majority of CA waterways 
would be considered 
traditionally and/or 
currently fished. 
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S P Minnow 

• Use of most species 
varies considerably 
among tribes (>2-fold) 

• Bass use varies between 
6.7% (Lahontan) and 
11.1% (C Coast) of FW 
fish 

• There is no “index fish” 
across all tribes 

Contemporary 
Freshwater Fish Use 



Contemporary rates of fish consumption for all 
interviewed tribe members. 

NB – the rates of contemporary consumption rates are significantly lower than 
the estimated traditional rates (frequency times portion size), P<0.001 

Component Min (g/day) Max (g/day) 95th % (g/day) 99th % (g/day) 

Salmon 0 382.7 72.6 179.9 

All caught fish 0 623.7 141.8 240.2 

Bought fish 0 255.1 60.8 152.1 

Other aquatic 

organisms 

0 402.6 27.7 96.8 

Total fish 0 623.7 181.9 333.2 

Total aquatic 

organisms 

0 708.7 200.0 399.5 



What Does This All Mean? 

• California tribes are currently consuming up to 1 meal 
of fish every day or two  

• Traditional fish use and consumption rates are being 
threatened by lack of water, contamination, and 
overfishing 

• Tribe members consume at least 5 times as much as the 
state agencies have assumed (32 g/day) 

• Fish tissue standard based on 142 g/day is minimum 
action 

 

 



Opinion: Results suggest that to protect tribe fish use, 
state regulations should: 

• Assume that tribe fish use has been suppressed relative to 
historical, so recoverable rates and patterns should be used 
= historical rates and patterns 

• Assume tribe fish use occurs in all state waters, unless cross-
seasonal surveying determines that it does not 

• Use water quality and flow protection authority to protect 
fish populations, which protects fish beneficial use 

• Assume that fish species used and the amounts used vary 
among tribes, but that 142-182 g/day reflects 95% of 
consumption of a mixture of fish (Shilling et al., 2014) 

 



Opinion: Results suggest that to protect subsistence fish 
use, state regulations should: 

• Assume that subsistence fish use occurs near many urban 
centers and rural towns 

• Assume subsistence fish use occurs in all state waters near 
populated center, unless cross-seasonal surveying 
determines that it does not 

• Use water quality and flow protection authority to protect 
fish populations, which protects fish beneficial use 

• Use standard rate found in Delta of 127-147 g/day (local & 
total, Shilling et al., 2010) to develop a subsistence fish 
tissue objective 
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Fraser Shilling, UC Davis 

fmshilling@ucdavis.edu 

 

 


